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THE TEMPORARY SOCIAL PARASITISM OF LASIUS 
SUBUMBRATUS VIERECK.! 


By Wiu1am Morton WHEELER. 


During the past summer, while studying the ants of the Sacra- 
mento Mountains, at Cloudcroft, N. M. (alt. 9,000 ft.), I had an 
opportunity to observe the method of colony formation employed 
by Lasius (Formicina) umbratus Ny]. subsp. subumbratus Viereck. 
L. umbratus has long been known as a circumpolar species compris- 
ing several races, or subspecies and varieties, the names and known 
geographical distribution of which are recorded in the following 
list: 

Pavearctic Forms. 


L. umbratus subsp. umbratus Ny]. Northern and Alpine Eu- 
subsp. miztus Ny. rasia from Britain to 
var. mixto-umbratus Forel Japan. 
var. umbraio-affinis Ruzsky Russia. 


Nearctic Forms. 


subsp. mixtus var. aphidicola Walsh Canada, Central and At- 
lantic States. 


subsp. subumbratus Viereck British America, Rocky 
Mts. 

subsp. speculiventris Emery Known only from New 
Jersey. 

subsp. vestitus Wheeler Known only from Idaho. 

subsp. minutus Emery Central and _ Atlantic 
States. 


In Europe, according to Wasmann and Donisthorpe, the var. 
mixto-umbratus is more common than the typical wmbratus or 
mixtus, between which it is intermediate in size, color and pilosity. 
In the Eastern United States aphidicola is certainly the most 


1 Contributions from the Entomological Laboratory of the Bussey Institution, Harvard 
University. No. 136. 
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abundant form of umbratus. The subspecies speculiventris and 
vestitus are imperfectly known, the latter from a single female 
specimen, the former only from the types taken many years ago 
by Pergande at Caldwell, N. J. The subspecies minutus is very 
sporadic. During the past eight years I have found only a single 
colony of it in the vicinity of Boston. The types of the sub- 
species subumbratus were taken by Professor Cockerell at Beulah, 
N. M. (alt. 8,000 ft.). I have taken it at Williams, and on Mt. 
Lemmon in the Santa Catalina Range (9,000 ft.), Ariz., at Cloud- 
croft, N. M. (9,000 ft.), Lake Tahoe, Calif. (8,000 ft.), near Ottawa, 
Ontario, and Hull, Quebec and have seen specimens from Digby and 
Bedford, Nova Scotia. It is therefore the most boreal and steno- 
thermal of all the North American subspecies of wmbratus and, as I 
have stated in a former paper (1917), properly belongs to the 
Canadian zone. 

To the ethologist wmbratus is of unusual interest, because in 
Europe it is a temporary parasite of L. niger and in turn serves as 
the host of L. (Dendrolasius) fuliginosus, which is therefore a true 
temporary social hyperparasite. The young umbratus queen is 
adopted by a colony of niger workers, which bring up her brood. 
Eventually these workers die off, probably in the course of four or 
five years, and the umbratus colony, now pure, becomes very 
populous. Then it may in turn adopt a queen of fuliginosus, the 
offspring of which eventually supplant the uwmbratus colony. In 
both cases the host queens are eliminated, probably by being 
assassinated either by their own workers or by the parasitic 
queens. The various phases in the development of the wmbratus 
and fuliginosus colonies have been studied by European myrme- 
cologists.. The occasional occurrence of mixed colonies of wm- 
bratus and niger and umbratus and fuliginosus was noted by 
Schenck, Adlerz, Forel, Wasmann and de Lannoy, but Emery and 
Forel in 1908 first suggested that they might be interpreted as 
arising from temporary social parasitism. Later Crawley aud 
Donisthorpe fully demonstrated the truth of this conjecture by 
showing that the typical wmbratus is parasitic on the typical 
niger, the subspecies mixtus on the subspecies alienus, and that 
umbratus regularly functions as the temporary host of fuliginosus. 

Although North America is so rich in umbratus forms, no one has 
hitherto been able to prove from observations in the field that any 
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of them is parasitic on some one of our varieties of L. niger. I 
have repeatedly found deiilated queens of aphidicola in small 
cavities under stones as if in the act of founding colonies inde- 
pendently in the same manner as most ants, but never with brood. 
Nor have I ever been able to find a mixed colony of L. niger var. 
americanus and aphidicola, even in Illinois where both forms are 
common in the same localities. The only indication that any 
American form of umbratus may be a social parasite is furnished 
by some specimens of subumbratus collected by Mr. W. Reiff in 
Nova Scotia and some experiments by Tanquary on minutus. At 
Bedford, near Halifax, Mr. Reiff took six deilated subumbratus 
queens from three colonies of what I recorded at the time (1910) 
as “the large yellowish form of Lasius niger var. neoniger Emery.” 
Since the discovery of Pergande’s types of Alaskan ants I can now 
state definitely that this variety is sitkaésis. As Reiff’s speci- 
mens were not accompanied by notes, the parasitism of subum- 
bratus could only .be conjectured. Tanquary introduced succes- 
sively some eighty-eight of the small, active queens of minutus into 
twenty different colonies of LZ. americanus, nearcticus, brevicornis, 
claviger and interjectus and obtained one case of adoption. This 
was in a colony of eight workers and a large number of cocoons of 
americanus. He concludes that “although one adoption out of 88 
attempts is a small percentage, yet I think the ease with which this 
queen was adopted is very suggestive, and taken together with the 
facts mentioned above, namely the sporadic occurrence of the 
species, the very large number of females produced, the small 
size of the females, the fact that these females have not been seen 
in the act of founding a colony and one additional fact that may be 
mentioned, the mimetic coloration of the females (the color of 
these females is exactly the same as that of the darker form of 
americanus), I think justifies us in concluding that the queen of 
this species is in all probability, temporarily, parasitic upon the 
common JL. americanus.” 

My observations at Cloudcroft leave no doubt concerning the 
parasitism of the subspecies swbumbratus on two forms of L. niger, 
the var. sitkaénsis Pergande and the var. neoniger Emery. The 
former, as I have recently shown (1917), is the common form of 
niger at higher altitudes and latitudes from Alaska to Maine and 
Nova Scotia and southward along the ranges of the Sierra Nevada 
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and Rocky Mountains. The worker and female of this variety are 
large, brown or yellowish brown, with numerous erect or suberect 
hairs on the legs and antennal scapes. It passes over into the 
var. neoniger, which is smaller and darker, but has hairy legs and 
scapes, unlike our common and more xerothermic var. americanus, 
which closely resembles the European alienus in having the legs 
and scapes merely finely pubescent. At Cloudcroft sitkaénsis is 
everywhere abundant in the pine forests at an altitude of 9,000 
to 9,500 feet, and nests by preference under large stones. The 
females and workers have a peculiar and rather agreeable aroma, 
which is much stronger than that of americanus and much like 
the odor of subumbratus. On rocky slopes, exposed to the sun, 
especially along the edges of the alpine meadows, the typical 
sitkaénsis is replaced by neoniger and forms intermediate in size 
and coloration. At altitudes of 7,000 to 7,500 feet or at higher 
elevations in very warm, dry situations the var. americanus and 
forms transitional to neoniger are not uncommon. At Cloudcroft 
I failed to find subumbratus below 9,000 feet. Its colonies are very 
populous and live under large stones, usually in the shade of the 
pines. Its habits, like those of the other subspecies of wmbratus, 
are decidedly hypogeeic. It does not make carton like the Euro- 
pean uwmbratus: This is generally true also of our eastern aphidi- 
cola. I have, however, found a few colonies of this ant at Cole- 
brook, Conn., and Ottawa, Ontario, nesting in dark brown carton 
nests in the centers of rotten logs. 

The observations proving that the young queens of subwmbratus 
establish their colonies with the aid of sitkaénsis and neoniger 
workers may now be transcribed from my note-book: 

July 3 and 5. Four colonies of swbumbratus were found under 
large stones. Two were of considerable size and the superficial 
chambers of the nests were full of black males and golden yellow 
females ready for the marriage flight. 

July 8. The marriage flight of subumbratus must have occurred 
on July 6 or 7 as there were numerous deiilated females running 
about among the stones on an open, sunny slope where many of 
the stones covered nests of neoniger. My son Ralph assisted me 
in carefully turning over the stones and examining these nests. 
In one area, about 200 feet in diameter, nearly every nest had from 
one to five deiilated subumbratus queens running about in the large 
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shallow superficial chambers. By shading the chambers, which 
were occupied by numerous neoniger workers and cocoons, the be- 
havior of the yellow queens could be readily studied. They ran 
in and out of the chambers and galleries leading into the soil and, 
when accosted by the neoniger workers, made peculiar supplicatory 
movements with the antenne, precisely like those of Formica 
consocians queens seeking adoption in nests of F. incerta. The 
neoniger workers, however, resented the intrusion and frequently 
seized the legs and antenne of the queens, though they soon re- 
leased their hold. The queens thus liberated often escaped from 
the nest and hid under stones near it or even in unfrequented nooks 
in the superficial chambers of the nest itself. On several occasions 
we saw a queen seize a neoniger worker, carry it out of the nest and 
release it uninjured. One queen was seen to snatch up a worker 
cocoon, carry it out of the nest and conceal it under an adjacent 
pebble. This is very suggestive of the behavior of the young 
Formica sanguinea queen that has entered a nest of F. fusca, but 
though it undeniably shows an interest on the part of the subum- 
bratus queen in the neoniger brood, her method of colony formation 
is not that of F. sanguinea, for we soon discovered a depauperate 
neoniger colony which had undoubtedly adopted a subumbratus 
queen. The latter was moving to and fro very slowly and amicably 
in the midst of several neoniger workers and their cocoons in a 
small recess under a stone. The ants were watched for some time 
and behaved precisely like members of a single colony. That the 
queens are nevertheless occasionally treated much more severely 
by the neoniger workers, is apparent from the fact that we found a 
few recently killed and one partially eaten in the superficial cham- 
bers of some of the nests. 

July 9. Visited another rocky slope and an adjoining pine 
forest about a mile east of Cloudcroft and two miles from the lo- 
cality of yesterday’s observations. Under the stones covering 
neoniger and sitkaénsis nests there were many deiilated subwm- 
bratus queens eagerly seeking adoption. The following three 
colonies showed clearly that some of the queens had been or were 
being accepted: 

1. A populous sitkaénsis colony under several large contiguous 
stones among the pines. The superficial galleries of the nest were 
filled with workers and worker, male and female cocoons nearly 
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ready to hatch. Under two of the stones a couple of swbumbratus 


queens was found, each lurking quietly in a little cavity at the edge 
of a mass of cocoons nearly filling a large, shallow superficial cham- 
ber. 

2. A similar but even larger sitkaénsis nest, also under a pile of 
stones, under three of which subumbratus queens were found. One 
of the queens was in a small cavity at the edge of a heap of co- 
coons while each of the others was resting on the very center of a 
collection of cocoons nearly as large as my palm. These queens 
had certainly been adopted and the picture presented was precisely 
like that of the recently adopted Formica consocians queens 
mounted on the cocoons and surrounded and fondled by the work- 
ers of F’. incerta (Wheeler 1906). When the nest was disturbed the 
queens hurried into the galleries and disappeared in the soil. 
They had evidently become strongly negatively heliotactic, unlike 
queens that are still running about on the soil immediately after 
the marriage flight. 

3. A fine sitkaénsis nest under a single large stone among the 
pines had an adopted subwmbratus queen surrounded by dozens of 
workers in the center of a pile of worker and female cocoons nearly 
as large as my hand. She quickly slipped into a burrow and was 
only recovered by digging down into the soil to a depth of more than 
six inches. In this nest a few of the female sitkaénsis pupze were 
naked, 7. e., not enclosed in cocoons. 

Further search in the same locality brought to light two mixed 
colonies consisting of subumbratus and sitkaénsis workers. I failed 
to find the queens of the former species, which were probably pres- 
ent but hiding deep in the soil. » The failure to find them is not 
surprising as one very rarely secures the mother queen of a fully 
developed colony of any of our species of Lastus without extensive 
and very careful excavation of the nest. 

The foregoing observations show that the subwmbratus queen has 
to acquire the brood odor of the host before she can be accepted. 
She therefore lurks very near the cocoons in a small earthen cavity 
and somewhat later, in the early stage of adoption, like Formica 
consocians, takes up a position on the brood. This renders her 
immune to attack by the host workers and gradually accustoms 
them to her presence. That adoption can be secured in very 
populous and flourishing colonies of sitkaénsis is shown by the 
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observations of July 9. Nevertheless these observations throw no 
light on three interesting problems, which may be briefly consid- 
ered: 

1. The first problem relates to the elimination of the host queen, 
evidently a conditio sine qua non of successful colony formation by 
such temporary social parasites as subumbratus. 'The elimination 
is supposed to be effected in one of three ways: Either adoption 
succeeds only in host colonies that have already lost their rightful 
queen through death by accident or old age, or the queen is killed 
by her own workers after and because the young parasitic queen 
has secured their allegiance, or the latter assassinates the host 
queen. The first hypothesis seems to be supported by the above 
described adoption of a subuwmbratus queen in a depauperate colony 
of neoniger, although it-is by no means certain that this colony 
was queenless. The large sitkaénsis colonies containing recently 
adopted subumbratus queens, however, would seem to support the 
second or third hypothesis. In regard to this problem in the Furo- 
pean wmbratus, Donisthorpe (1915) says: “No cases are known 
of the host queen and the parasite living together in a nest, so 
unless a female can only be adopted by a queenless colony, it must 
sometimes happen that a female is accepted by a colony already 
possessing a queen of its own species. In such a case the intruder 
must either kill the rightful queen herself, as the female of (non- 
British) Bothriomyrmez kills the queen of her host Tapinoma or the 
workers of the host species must themselves assassinate their own 
queen, as do the workers of Tetramortum cespitum when they have 
accepted a female Anergates atratulus.’’ He adds, however, that 
‘Crawley confined several queens of wmbrata with queens of nigra 
and the latter were always killed by the former, which although 
a little the smaller, is stronger and possesses more powerful mandi- * 
bles.”” It seems to me that the morphological peculiarities sug- 
gested by Donisthorpe, namely the much broader and larger head 
and stronger mandibles so characteristic of the female of all 
umbratus forms as compared with the same sex of niger, indicate 
very clearly that the parasite actually decapitates the host 
queen in much the same manner as Bothriomyrmex decapitans was 
seen by Santschi (1906) to decapitate the Tapinoma erraticum 
queen and the queen Wheeleriella santschii, the queen of Mono- 
morium solomonis (Forel 1906). 
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2. The fact that one of the sitkaénsis colonies observed July 9 
contained two fully adopted subumbratus queens and one on the 
verge of adoption suggests the question as to whether all three 
queens would survive as mothers of the compound colony or 
whether two of them would be subsequently eliminated. This 
question can, of course, be answered only by further investigation. 
But as the various species of the genus Lasius hitherto observed 
are decidedly haplometrotic it seems probable that at least in the 
majority of cases of adoption of several subumbratus queens by a 
sitkaénsis or neoniger colony, the number must be subsequently 
reduced to unity either by combats among the queens or by the 
regulatory intervention of the workers. 

3. My field observations leave some doubt as to whether 
sitkaénsis or neoniger is the true, or normal host of subumbratus. 
Indirect evidence, however, points to the former variety, since the 
queens and workers of swbuwmbratus are much more like the cor- 
responding phases of sitkaénsis in size and coloration and since 
pure adult colonies of these forms prefer the same shady environ- 
ment and have the same hypogeic habits. Reiff’s Nova Scotia 
specimens of subumbratus queens from sitkaénsis nests may also 
be cited in this connection. L. neoniger, therefore, would be an 
unusual or perhaps recently acquired host, and the conditions 
would be comparable to those of the typical European uwmbratus, 
whose normal host is the typical niger, though it is occasionally 
parasitic, as Donisthorpe has shown (1915), on the subspecies 
alienus, the normal host of mizxtus. 

The rather large number of observed cases of adoption of 
subumbratus seems to indicate that the queen of this subspecies is 
specially favored as compared with the queens of some other 
. temporary social parasites (e. g. Formica rufa and truncicola) by 
the possession of peculiar myrmecophilous characters (trichomes, 
exudate organs). I believe that the beautiful golden yellow color 
and pilosity of the subwmbratus queen, which make it resemble the 
queens of Formica consocians, ciliata, criniventris and oreas, the 
smaller stature and the delicate odor may be designated as such 
characters. In this connection I may call attention to the queen 
of Lasius crinitus, long ago described by Frederick Smith from 
Cashmir, as being in all probability a temporary social parasite on 
L. niger or one of its varieties. I have recently seen a few queens 
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of crinitus from Sikkim and was struck by their remarkable re- 
semblance in color and pilosity to the queens of the Colorado F. 
ciliata. The source of the delicate odor of subwmbratus, of the 
strong, lemon-verbena odor of our North American Lasii of the 
subgenus Acanthomyops and of the peculiar pungent, sweetish 
odor of the Eurasian fuliginosus, is worthy of further investiga- 
tion. Meinert and Bénner believe that in umbratus and fuligi- 
mosus it comes from the salivary glands. Forel had previously 
traced it to the head as this portion of the body when crushed 
emitted a more violent aroma than the thorax and gaster. I have 
been under the impression that it might originate in the epinotal 
glands. Since it is so powerful and pervasive that it even sat- 
urates the walls of the nest a renewed and careful investigation 
may be required before its precise source in the body of the insect 
is known. 
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NOTES ON THE MARRIAGE FLIGHTS OF SOME 
SONORAN ANTS. 


By Wiitu1am Morton WHEELER. 


Myrmecological literature contains many accounts of the 
marriage-flight of ants, but in nearly all cases the descriptions are 
fragmentary, owing to the complexity of the phenomena, the great 
area over which they occur and the obstacles, such as forests, 
hills or buildings which in most localities interfere more or less 
with observation. Moreover, the actual mating of the males and 
females often takes place high in the air or even at night, so that 
one is apprised of the occurrence of a flight only by finding the 
recently fecundated and deilated queens running about on the 
ground. The following observations made during the past sum- 
mer near Cloudcroft, N. M., and later while I was accompanying 
the Cornell Biological Expedition across the deserts of southern 
Arizona, are in some respects as incomplete as others which have 
been published, but since they illustrate interesting peculiarities 
in the behavior of a few of the more conspicuous ants of the So- 
noran region, it seems advisable to record them. 


1. Liometopum apiculatum Mayr. 


This ant, which has huge females and males, out of all proportion 
to the small workers, is peculiar to the live-oak zone, or “encinal”’ 
of the dry mountains of Texas, New Mexico, Arizona and Colorado 
and therefore does not live at altitudes above 6,000-—7,000 feet. 
At the latter altitude near Wooten, in the Sacramento Mountains 
of New Mexico, I found it to be very scarce. Undoubtedly it is 
abundant at lower elevations in the same range. During the mar- 
riage flight, however, the males and females are carried by air- 
currents to considerably greater altitudes. July 3, while walking 
down Haine’s Canyon, a few miles from Cloudcroft, I saw numer- 
ous males of apiculatum, which had fallen on the road at altitudes 
between 8,000 and 8,500 feet. As some of them were still alive the 
marriage flight of the species must have occurred on this or the 
preceding day. They were being rapidly dragged away as food 
by foraging Formica fusca workers. July 5, near Russia, at an al- 
titude of 9,400 feet, I detected four deiilated apiculatum queens, 
each in a small cavity under a stone. All of them were dead and 
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more or less decomposed, showing that they had been wafted to this 
altitude the previous summer and had perished, probably from 
cold, while endeavoring to found colonies. These observations 
strengthen Forel’s and my contention that in mountainous regions 
queen ants are often borne up by air-currents to elevations at 
which the physical conditions will not permit them to establish the 
species. It is very probable that this process continues year after 
year and that it may constitute an appreciable drain on certain 
ant-populations at lower altitudes. 


2. Pogonomyrmex barbatus F. Sm. subsp. rugosus Emery. 


July 29 we visited the ancient ruins of Casa Grande, nine miles 
south of Florence, Ariz. In the rooms on the ground-floor of the 
three-storied portion of the structure still standing we found vast 
numbers of males and females of Pogonomyrmex barbatus rugosus, 
only a small portion of which were still living. The marriage 
flight of these large ants must have occurred a day or two previ- 
ously, and the swarms, for some reason, had entered the low, nar- 
row doorways of the ruin and accumulated on the floor in such 
masses that several bushels could have been collected. 


3. Pogonomyrmex barbatus F. Smith subsp. molefaciens Buckley. 


At Tempe, Ariz., the marriage flight of this ant took place at 
5 p. m., July 31, nearly a month later than the flights I observed 
many years ago in Central Texas. Thousands of males and females 
issued from the large, flat nests in the irrigated fields about the 
town and soon disappeared in the cloudless sky. On the following 
day, August 1, the fecundated females were seen in great numbers 
digging their craters in the soil. They preferred the damp margins 
of the puddles left by recent rains and the banks of the irrigating 
ditches. So numerous were the little craters that their peripheries 
were often in contact. The females were busily bringing up the 
moist earth in their psammophores as pellets one-eighth of an 
inch in diameter and depositing them near the orifice of the ec- 
centric burrow. 


4. Pogonomyrmex (Ephebomyrmex) imberbiculus Wheeler. 


Near Deming, N. M., I witnessed the marriage flight of this 
ant at 10 a. m., July 12. The black males were flying rapidly to 
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and fro about the branches of a few small lote bushes (Zizyphus 
lycioides) in the open desert, in precisely the same manner as I have 
seen the males of Prenolepis imparis dancing about the Japanese 
barberry bushes in April in the Arnold Arboretum, near Boston. 
The winged females of imberbiculus were far from numerous and 
were found running on the ground near the lote bushes. Mating 
was not observed. 


5. Atta (Moellerius) versicolor Pergande. 


The marriage flight of this fungus-growing ant is very different 
from that of any ant I have observed, and was witnessed under 
unusually favorable conditions. We had left our camp July 30 
about 30 miles north of Florence, Ariz., and were crossing the 
desert on our way to Phoenix. The air was very still and clear 
after a heavy rain on the preceding day. At 5.50 a. m., just after 
sunrise, we entered a region several miles in extent where the mar- 
riage flight of Atta versicolor was in full swing. The ants were 
aggregated in numerous sharply defined swarms, each of which 
was egg-shaped or elliptical, about six to ten feet long and three 
to four feet broad, stationary some twenty to thirty feet above 
and with its long axis perpendicular to the surface of the earth. 
In some places the swarms were only about forty or fifty feet apart 
but more frequently the distance between them was fully a hundred 
feet or as many yards. As far as the eye could see over the desert 
similar swarms could: be discerned. Within each swarm the large 
dark brown males and females were darting about in vertiginous, 
zigzag flight. Closer examination showed that each swarm was 
constantly receiving single males and females flying straight to it 
from a distance, but it did not grow in size because pairs of ants 
in copula were constantly raining down to the ground {from its 
lower extremity,'so that under each swarm there was a dense 
layer, often a yard or more in diameter, of writhing and struggling 
ants. One of the swarms happened to be poised above a puddle 
of water so that the surface of the latter became black with the 
fallen pairs. We rode for fully half an hour through these swarms, 
which must have comprised hundreds of thousands of ants. The 
activity of the insects was truly surprising, for the workers of 
versicolor are sedate and slow-moving like all other Attii. The 
whole phenomenon was rendered remarkably clear and striking 
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by the large size and dark color of the ants and their wings, the 
stillness and purity of the air and the unobstructed view over the 
level desert. Unfortunately our haste to reach Phoenix before 
night and the prospect of a very muddy road ahead, made it im- 
possible to stop and observe the conclusion of the flight and the 
subsequent behavior of the versicolor queens. On previous visits 
to Arizona I had found the species in the neighborhood of Benson, 
Tucson and Yucca. The past summer I took it also near Oracle 
in the Santa Catalina Mountains, near Casa Grande and a few 
miles from Texas Pass on the western slopes of the Dragoon 
Mountains. In all these localities the colonies are sporadic and 
by no means abundant so that it is difficult to account for the vast 
number of males and females engaged in the flight described 
above, unless we assume that they represented the entire annual 
sexual output of a large number of colonies distributed over a 
very extensive territory. 


THE PLEOMETROSIS OF MYRMECOCYSTUS. 
By Wiiu1am Morton WHEELER. 


It has long been known that the colonies of some species of ants 
never possess more than a single fertile queen, whereas in other 
species several such queens are normally present. Wasmann has 
recently named the former condition “haplometrosis,”’ the latter 
““pleometrosis.”! | Among North American ants the species of 
Camponotus, Polyergus, Pogonomyrmex, Aphenogaster and Lasius 
are normally haplometrotic, whereas the species of Formica, 
Tapinoma, Crematogaster, Pheidole, Monomorium and Myrmica are 
pleometrotic. This condition undoubtedly arises in most colonies 
secondarily from a primitive haplometrosis through the deiilation 
and adoption of one or more daughter queens. Large colonies of 
Formica obscuriventris, e. g., often contain a number of daughter 
queens in various stages of deiilation. The number of queens thus 
accumulated in some colonies is considerable. I have counted 
more than thirty in a single medium-sized colony of the typical 
F. fusca, and a single mound of F. exsectoides may contain nearly 


1These terms are equivalent to “‘monogyny” and ‘‘polygyny”’ employed by students of the 


social wasps, though somewhat more expressive as they call attention to the maternal or nurs- 
ing activities. 
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or quite as many. Occasionally, however, the pleometrosis is 
primary. In other words, two or more queens may establish a 
colony together. Forel, Bonner and I have found cases in which 
two queens of the European Lasius flavus were starting a colony 
in the same small cavity under a stone. Donisthorpe has seen 
three and Crawley and Wasmann four queens of this species in 
similar association. On two or three occasions I have also seen 
twin queens of our North American L. brevicornis with young 
brood under a stone. In some of these cases the colony undoubt- 
edly becomes secondarily haplometrotic by one queen killing the 
other or by the colony splitting into two, each with its own queen. 
According to von Buttel-Reepen, Mrazek and Crawley, this 
seems to be regularly the case with L. niger, when two or more 
queens are constrained to found a colony together in an artificial 
nest. 

The following observation, made during the past summer while 
I was with the Cornell Biological Expedition, throws some ad- 
ditional light on primary pleometrosis. On July 29 the heaviest 
rain in six years fell in Phoenix, Ariz., and temporarily inundated 
parts of the desert south of that city in the neighborhood of Higley. 
On July 30 we left our camp about 30 miles north of Florence and 
proceeded along the road to Phoenix over soil which had been 
drenched by this rain, with the result that our three motor cars 
were repeatedly stuck in the mud. . While the younger and lustier 
members of the party were extricating our cars and two others 
which had been stalled all night in deep puddles, I took advantage 
of the delay to study the ants along the roadside. Many colonies 
of various species, whose nests had been inundated, were moving 
to drier ground. My attention was especially attracted by dozens 
of incipient nests of Myrmecocystus melliger Forel subsp. mimicus 
Wheeler. The large reddish queens had evidently celebrated their 
nuptial flight immediately after the storm and were now busily 
digging into the wet adobe soil, making small craters about two 
inches in diameter with eccentric opening. The wall of the craters 
consisted of small pellets about one-eighth of an inch in diameter, 
evidently carried up in the psammophore, or crate of peculiar 
stiff hairs with which the gular surface of the head is furnished in 
these ants. On seizing a queen just as she was carrying out and 
dropping her pellet on the wall of the crater I was surprised to see 
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another queen leave the entrance with a similar burden. ‘This 
led me to examine some twenty nests—all, in fact, that I had time 
to excavate before I was obliged to proceed with the party. My 
rather hurried observations showed that about half of the craters 
had been established by single queens but that the others were 
each the work of two codperating queens. One crater actually 
contained five queens, four deilated and one with intact wings! 
It appears, therefore, that about 50 per cent. of the colonies of 
mimicus are pleometrotic in origin. That they probably remain 
so is indicated by the fact that on former excursions in Arizona I 
have on several occasions taken more than one deilated queen 
from a single adult colony of this ant. 

The foregoing observation is of interest to the myrmecologist, 
because the mimicus queens were actively codperating in the con- 
struction of a single nest as if they had been so many workers, 
whereas in the rare cases of Lasius flavus and brevicornis above 
cited the consociation of two queens may be interpreted as due to 
an accidental meeting under the same stone just after the marriage 
flight. Of course, it is very probable that in all the cases the 
queens in the same nest were sisters that had met after fecunda- 
tion, since queens from different maternal nests would hardly work 
together so harmoniously. Nevertheless, the very high percentage 
of cases of primary pleometrosis in mimicus points to the existence 
in this ant of a pronounced tendency for recently fecundated sisters 
to assemble in pairs or even greater numbers for the purpose of 
founding and developing a colony in common. 


THE DISTRIBUTION OF THE NOSE FLY AND OTHER 
SPECIES OF GASTROPHILUS IN THE UNITED 
STATES: 


By F. C. Bisuopp, 
Bureau of Entomology, Dallas, Texas. 


The distribution of the species of bot flies in the United States 
is a question which has been much neglected. Each is of consid- 
erable importance to stock raisers and farmers in this country and 


1Published by permission of the Chief of the Bureau of Entomology. 
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it seems strange that more facts regarding their introduction, 
spread and local and seasonal abundance have not been recorded. 
The common horse bot or nit fly, Gastrophilus intestinalis De 
Geer, on account of its abundance and comparatively slow flight, 
has been most readily observed and most frequently mentioned in 
literature. It was undoubtedly introduced into this country 
many years ago and has become widely spread throughout the 
United States. We have records of its occurrence in nearly all 


Fig. 1. Map showing the distribution of the nose fly, Gastrophilus hemor- 
rhoidalis L. in the United States. The large dots indicate localities where this 
insect has been reported and the small dots its probable distribution. 


parts of the country though it seems to vary much in local 
abundance. At high elevations it seems to be rare. 

The chin fly, G. nasalis L., also appears to be well distributed 
over the United States. We have rather clear records of its oc- 
currence in practically all states from Texas to North Dakota and 
from New York to California; also in the western part of Canada. 
Tt occurs, no doubt, in the eastern part of Canada, and in the 
eastern states of the Union. 

The nose fly, G. hemorrhoidalis L., is undoubtedly the most im- 
portant economic species of the three when it is present in abun- 
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dance, due to the worriment caused by the adult during the period 
of oviposition. 

The distribution of the nose fly was less known than the others 
until the work of the Bureau of Entomology on this pest was 
taken up three years ago. The common name which is generally 
used over the territory where it abounds and the scientific name of 
one of the other species (G. nasalis) has led to some confusion. It 
may be said that neither of these names are very appropriate as 
the eggs of G. hemorrhoidalis are laid on the lips and those of 


G. nasalis under the jaws. The last named species has received 


the vernacular names of “chin fly” or “throat bot fly.””. The em- 
ployment of the common name “nose fly” for the former species 
seems to be justified by usage among farmers and the name “throat 
bot fly” is preferred for the latter on account of the egg-laying 
habits of the female and the habit of the larve of this species of 
attaching occasionally at least in the cesophagus. 

The early history of the occurrence of this species in the United 
States seems to be clouded. Lugger, in his second Minnesota 
Report (p. 242), records it positively from that state. The actual 
specimen upon which the statement is based is not in existence, 
however, according to Prof. C. W. Howard. Some seem to have 
accredited the species to Kentucky, based on Professor Garman’s 
statements in the Kentucky Experiment Station Report of 1894, 
but he does not record the species from that state, and informs 
me he has never seen the fly there. 

During the summer of 1914 the writer made preliminary in- 
quiry into the distribution, history of spread, and the injuriousness 
of the nose fly in the north-central states, where it had been re- 
ported to the Bureau as a serious pest of horses. At that time the 
insect appeared to exist throughout the greater part of North and 
South Dakota, eastern Montana, and possibly to occur in limited 
numbers in western Minnesota. No effort was made to determine 
the exact limits of distribution. It is evident, however, that the 
species has been spreading southward and eastward, as shown by 
statements of numerous farmers more recently interrogated in dif- 
ferent sections. While there is some disparity the statements 
agreed remarkably well as to the time of first appearance in a given 
community. In 1914 it appeared that the fly had become es- 
tablished south of the center of South Dakota only within the 
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preceding four or five years. In working northward and west- 
ward the dates set by farmers as the time of first appearance 
became earlier until Minot, N. D., was reached where a rather 
authoritative record was secured of the occurrence of the fly 
eighteen years before (1896). 

During the spring of 1915 and 1916 Mr. W. E. Dove and the 
writer made further inquiry into the distribution of this insect in 
parts of South Dakota and Minnesota, and Mr. Dove was located 
in this region and made further inquiry regarding the history of 
the spread of the insect during the summers of 1915 and 1916. 
His work largely substantiated the earlier findings. 

To supplement personal observations and questioning, a large 
number of letters of inquiry were sent to farmers and horse breeders 
in the region from Indiana to Washington, and Kansas to Can: 
ada. About 350 replies were received. One correspondent each 
in Colorado, Idaho, Utah and Oregon, and three in Washing- 
ton replied that the nose fly is present, but there is reason to be- 
lieve they were mistaken in the identity of the insect, except pos- 
sibly two in eastern Washington.! All reports from Indiana, 
Kansas and Missouri were negative. Three affirmative ones 
were received from Illinois and two from Wisconsin.!. While 
neither was corroborated with specimens it is practically certain 
that infestations, possibly more or less local, occur in these states. 
Montana and North and South Dakota are generally infested at 
this time and central western Minnesota, northern Nebraska and 
northeast Wyoming undoubtedly so. It appears from replies and 
personal examinations that the insect is more or less scattered over 
Iowa, but probably not numerous except in the northwest part. 

In Canada we have learned through correspondents of the pres- 
ence of the nose fly in southern Manitoba and Saskatchewan. 

A very interesting discussion regarding the occurrence of the 
nose fly in Canada appeared in the Proceedings of the Entomologi- 
cal Society of Ontario for 1915. Professor Lochhead there pre- 
sents extracts from some correspondence from men in western 
Canada. It is my opinion that these correspondents, except one 
from Ontario, refer especially to G. hemorrhoidalis although one 
sent in specimens of G. nasalis, which is much more easily caught. 

1Since this article was submitted for publication the localities in Wisconsin and Washington 


have been visited. The nose fly is well established in western Wisconsin but its presence in 
central Wisconsin and eastern Washington could not’be verified. 
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This apparently led to some confusion as to the species concerned 
and the use of the term “‘nose fly” led to further confusion. It 
should be remembered that this vernacular name is applied with 
few exceptions to G. hemorrhoidalis by horse breeders and farmers. 
These men write of the presence of the insect in Alberta as well as 
Manitoba and Saskatchewan, and it probably occurs still farther 
west. 

The dates of first appearance in the different sections as reported 
by correspondents agree quite well with what has been found by 
inquiry by Mr. Dove and the writer. The earliest date given was 
1883, by a correspondent in western North Dakota, and a cor- 
respondent in central Montana (Fergus County) states that they 
were there in 1898, and another slightly farther west in Montana 
gives 1890 as the date of appearance. Wyoming and Minnesota 
seem to have been invaded during the last seven years, Nebraska 
within the past six years, Iowa about five years ago, and the other 
states more recently. 

Just why G. hemorrhoidalis did not come into prominence as a 
pest of horses years ago it is difficult to tell. It seems almost cer- 
tain that the species was brought into this country at an early 
date with shipments of horses from Europe. Failure to establish 
itself may have been due to conditions surrounding the imported 
animals after arrival here; such as adverse climatic conditions. 
It is possible that climate may have a marked influence on the 
perpetuation of the species in any region and that it will not thrive 
in the more humid area east of the present area of great abundance 
in the Dakotas. It is also barely possible that the species may 
have been present in parts of this country years ago and then be- 
came extinct or nearly so, but this is hardly plausible. Certainly 
our investigations indicate a comparatively recent establishment 
of the insect in the United States, and that the point of first es- 
tablishment was in western North Dakota or eastern Montana, or 
possibly in southern Saskatchewan. 

The habits of the insect indicate that its dissemination is largely 
brought about by the movement of horses. The long time which 
the larvee spend within the host and the rather extended period 
during which they normally leave the animal add to the danger of 
spread by shipping or driving horses from infested to uninfested 
territory. The great number of horses recently shipped from in- 
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fested regions to concentrating points from which they were trans- 
shipped to Europe for military purposes may have resulted in 
the establishment of other foci of infestation not now known. 
Increased activity at this time in the shipment of horses from the 
infested territory for use in our own cavalry and for agricultural 
purposes will no doubt give every opportunity for the insect to 
become widely established if some natural agencies do not prevent 
or steps are not taken to destroy the bots before horses are shipped. 

The accompanying map shows the probable present distribution 
of the species in the United States, and indicates the points where 
its presence has been observed by us or recorded by correspondents. 
The comparatively small number of large dots in North Dakota 
is explained by fewer circulars being sent there rather than by a 
smaller number of nose flies. - 


PRELIMINARY EXPERIMENTS WITH SODIUM FLU- 
ORIDE AND OTHER INSECTICIDES AGAINST 
BITING AND SUCKING LICE. 


By F. C. Bisnorp and H. P. Woop, 
Bureau of Entomology, U. 8. Department of Agriculture. 


The very satisfactory results secured by the authors with the use 
of sodium fluoride against various species of biting lice (Mallo- 
phaga) on chickens and other domestic fowls! naturally has led 
to inquiry from many sources as to the effect of this compound on 
lice of cattle, horses, and other domestic animals.- Soit is thought 
advisable at this time to publish a few preliminary notes on the 
results of the use of this material and other insecticides against 
several species of Mallophaga and sucking lice on such hosts. A 
few experiments carried out during 1910 and 1912 indicated that 
the standard arsenical dip usually known as the B. A. I. formula 
(8 lbs. white arsenic, 24 lbs. sal soda, 1 gal. pine tar, to 500 gals. 
water) is a very effective insecticide against both the Mallophaga 
and Anoplura. In these tests it was found that one thorough spray- 
ing or dipping of cattle quite heavily infested with biting lice 
(Trichodectes scalaris Nitzsch), and the short-nosed ox louse 
(Hamatopinus eurysternus Nitzsch) completely destroyed them in 


1 See Farmers’ Bulletin No. 801. 


188 Psyche [December 


two treatments at weekly intervals. It was not ascertained, how- 
ever, if one application would be sufficient. 

More recent work included tests of a considerable number of 
insecticides. The results of the early tests with arsenical solution 
were completely borne out and it appeared that all forms of both 
the biting louse (7. scalaris) and the-long-nosed ox louse (Linog- 
nathus vituli L.) were destroyed with one dipping. In one ex- 
periment with arsenical solution of one-half the normal strength 
both adults, larvee, and eggs of T. scalaris were destroyed. ‘The 
use of this strength against the long-nosed ox louse did not ac- 
complish complete destruction. The action of the arsenical so- 
lution against the biting lice was quite prompt, but the sucking 
lice were killed more slowly, as in the case of ticks. 

All of our tests prove that the biting lice are quite susceptible 
to the action of caustic or poisonous substances. They seem to be 
killed uniformly more easily and quickly than the sucking species. 
In a series of experiments against the biting lice of cattle the fol- 
lowing substances were used in addition to arsenical dip: Kerosene 
emulsion (2 gals. kerosene, 4 Ib. laundry soap, 1 gal. water, re- 
duced 1 to 8 and 1 to 12); flowers of sulphur (4 Ib. per animal); 
40 per cent. nicotine sulphate (1 to 800); soap and water (1 oz. 
per gal.); sodium fluoride (commercial, 90 to 98 per cent.) as dust 
and dip. All of these substances, with the exception of the soap 
and water, killed all stages. The soap and water destroyed 
everything but the eggs, which hatched successfully. 

The sodium fluoride (97 to 98 per cent.) was used as a spray at 
the rate of one ounce and also one-half ounce per gallon. In both 
of these strengths all stages were promptly destroyed. When 
applied as a dust the material was put on with flour in the propor- 
tion of one ounce to five ounces of flour, six ounces of this mixture 
being used on a yearling. Three ounces of sodium fluoride were 
applied to an animal with a shaker and the material worked into 
the hair, and in another test one ounce was applied with a bellows 
dust gun. In each of these tests the destruction was complete. 

A number of experiments were also conducted with the use of 
sodium fluoride against: the biting dog louse (Trichodectes latus 
Nitzsch). Some of the animals treated were very heavily infested 
and covered with sores evidently caused by the presence of the lice. 
In some tests the material was applied by hand with a dust can, 
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about one ounce being used to each animal, and in others it was 
applied as a dip, the sodium fluoride being dissolved in water at 
the rate of one ounce to the gallon. In all of these tests the de- 
struction was complete and the lesions promptly healed. 

Experiments conducted thus far with sodium fluoride clearly 
show its efficacy in the case of Mallophaga on domestic animals. 
Owing to the comparatively high price of the substance (about 
50 cents per pound) it is inadvisable to recommend its use in the 
form of a dip for large animals as other equally effective dips which 
are much cheaper may be used. ‘The tests indicate, however, that 
the substance may be very useful for the winter treatment of 
animals, especially in the northern states where dipping during 
the cold weather is impractical. Attention also should be called 
to the fact that infestations are normally heaviest during the 
winter and spring months, just at a time when the practice of dip- 
ping might be dangerous. The application of sodium fluoride 
with a dust gun is not laborious, and since it appears that only 
about one ounce of material per animal is necessary the treatment 
would not be expensive. Our preliminary tests also indicate that 
if all animals in a herd are treated at one time in this way, one 
application will be sufficient. Although we have found that lice 
may live from 7 to 15 days when removed from the host it appears 
that under usual circumstances sodium fluoride is retained in the 
hair for sufficient length of time to destroy any lice which may 
happen to return to the host. 

While there appears to be some possibilities in the use of sodium 
fluoride against sucking lice the experiments thus far conducted 
indicate that it can not be relied upon for use against any of the 
members of this order. 
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GEOMETRID NOTES. 


By L. W. Swett, 
Boston, Mass. 


I am convinced, after a careful study of the genitalia, that the 
American form of Eucymatoge, now listed as Horisme vwitalbata, 
D. &S., is distinct from the European. I have received a number 
of specimens, of the American form of witalbata through Mr. 
Wolley Dod from Calgary, Alberta, and of the European through 
Dr. Bastelberger and I can find only very slight external differ- 
ences. The American form of vitalbata seems to have the yellow 
band of primaries, more of a grayish cast, where the European 
is a deep yellow. Also the band of the primaries seems narrower 
than the European and at the apex is more clouded. It is very 
hard to draw any definite characters for separating them except 
on the genitalia which prove most distinct and so would list the 
American form as a race, if not later may turn out to be a good 
species. 


Horisme vitalbata D. & S. var. incana nov. 


The valve are narrower and longer than the European vitalbata 
and the sacculus is most distinct, being bifurcate at tip. It re- 
sembles slightly the shape of a boy’s mitten, with the thumb 
projecting at an angle. In the European vitalbata this process is 
rounded with but a single jointed projection. Also the penis of 
the American form is thicker than the European and the cedeagus 
is spined in the middle, which is lacking in vitalbata. The tip of 
the penis is bulbous with short spines apparently knobbed at the 
base, and the vesica has wide and long cornuti. The saccus is 
broad and rounded. The ductus bursa of the female genitalia 
has three elongated patches from which long stout spines protrude. 
At the junction of the neck or ductus bursa and the bag or bursa 
there is a row of very stout spines projecting at all angles. The 
bursa is instrate or covered with fine spines not heavy and thick 
as in vitalbata. The edge of the bursa in vitalbata is surrounded with 
heavy spines, where in incana they are not any thicker than in the 
other sections. The true vitalbata D. & S. may possibly occur 
in North America as our material at present is so limited, so I 
have listed the American form as a race until we know more about 
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the life-histories. . It is evident from my study of the genitalia 
that we need large series of specimens, field notes and life- histories 
before we can list forms, races or species on our present scanty 
knowledge, as at present it is more or less individual opinion. 
I have made the male, from which I prepared my best slide, asthe 
type, in case the true vitalbata D. & S. should occur in North 
America. 

Expanse 27-29 mm. 

Holotype o — VI— 5, 1914, Calgary, Alberta, from Mr. Wolley 
Dod. 

Allotype 2 — VI— 26, 1907, Calgary, Alberta, from Mr. Wolley 
Dod. 

Paratype @ — VI — 26, 1914, Calgary, Alberta, from Mr. 
Wolley Dod. 

All the above are in my collection. 


NOTE ON THE ICHNEUMONID GENERA CYANO- 
CRYPTUS AND LAMPROCRYPTUS. 


By Cuarwes T. Bruss. 


When collecting insects in the Peruvian Andes several years 
ago, I secured a large metallic, blue Ichneumonid which proves to 
be the female of Cyanocryptus metallicus, a species described by 
Cameron in 1903 from a male specimen collected in Ecuador. 
Since then f have received through Dr. F. E. Lutz of the American 
Museum of Natural History a quite similar insect from Southern 
Patagonia apparently referable to Cameron’s genus Lamprocryp- 
tus, which can hardly be separated from Cyanocryptus. 

Since the female of Cyanocryptus metallicus has not been de- 
scribed and as there is some confusion concerning the name Lam- 
procryptus, the following note is presented. 


CYANOCRYPTUS CAMERON. 


The Entomologist, Vol. 36, p. 121 (1903). 

Schmiedeknecht, Opus. Ichneum., fase. VI, p. 415 (1904). 

Schmiedeknecht, Gen. Insect., fasc. 75, p. 13 (1909). 
Type: C. metallicus Cameron. 
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Cyanocryptus metallicus Cameron 


The Entomologist, Vol. 36, p. 121 (1903) (0%). 

Female. Length 19 mm., ovipositor 10 mm. Brilliant metallic 
blue; head and thorax with purplish reflections, especially on the 
cheeks and propodeum; first two segments of abdomen strongly 
purplish; remaining ones bluish; antenne black with a white 
annulus from the middle of the second flagellar joint to the tip of 
the ninth, the second and basal half of the third black above. 
Tarsi, palpi, mandibles, and ovipositor with its sheaths black; 
four anterior tibie dark brown, with but little metallic color. 
Wings black, with brilliant blue-and purple reflections. Antenne 
slender, tapering; first flagellar joint four times as long as_ thick; 
second and third but little shorter; fourth half as long as the first, 
fifth and sixth each slightly shorter. Propodeum coarsely re- 
ticulated, with well developed, but not large lateral teeth; with- 
out complete transverse carinz, but with the anterior one indi- 
cated medially as a short curved ridge bent forward at the middle 
where it is contiguous to a very small basal area. Abdomen 
shining, microscopically roughened and punctulate but not suf- 
ficiently so to render its surface opaque. ‘Transverse median vein 
almost interstitial with the basal vein, the submedian cell barely 
longer. 

Aside from the position of the transverse median vein which 
Cameron describes as “‘not interstitial” and the abdomen which 
is “shining, impunctate” in the male there are no conspicuous 
differences between the sexes. The female I took near Matucana, 
Peru at an altitude of 7,500 feet. The male type from Ecuador 
was taken at between 7,000 and 8,000 feet altitude. This insect is 
evidently common in the Peruvian Andes as I saw numerous 
specimens in Professor Townsend’s collection taken by him in the 
same part of Peru. : 


LAMPROCRYPTUS SCHMIEDEKNECHT. 


Opusc. Ichneum., fase. VI, p. 414 (1904) (no species). 
Schmiedeknecht, Gen. Insect. fase. 75, p. 11, pl. 1, fig. 7, pl. Il, 
fig. 5 (1908) (six species described). 


Viereck, Bull. U. 5. Nat. Mus., No. 83, p. 81 (type species desig- 
nated). 


Type: L. gracilis Schmiedeknecht. 
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LAMPROCRYPTUS CAMERON. 


Trans. Amer. Ent. Soc., Vol. 35, p. 435 (1909). 
Type: L. kinbergi Holmgren. 

Schmiedeknecht first used the name in 1904 in his Opuscula 
Ichneumonologica without designating any type. In the Genera 
Insectorum (1909) he again lists ‘‘Lamprocryptus nov. gen.” 
and describes six species, one of which has been designated as the 
genotype by Viereck who dates the genus from 1904. 

Cameron used the name in December 1909 and refers to the 
generic key in Schmiedeknecht’s 1904 paper, but through a pe- 
culiar lapsus attaches the name Lamprocryptus to his new genus. 
As Cameron’s genus hardly seems distinct from Cyanocryptus it 
appears unnecessary at the present time to propose a new name. 

Several South American species, including the new one de- 
scribed below, may be tentatively placed in Cyanocryptus, as 
follows. 

C. metallicus Cameron (type). Entomologist, Vol. 36, p. 122 
(1903). Ecudoris Peru. 

C. kinbergi Holmgren (type of Lamprocryptus Cameron). Eu- 
genias Resa, Ins., p. 397 (1868) Argentina. 

C. chalybeus Tasch. Zeits. f. d. ges. Naturw., Vol. 48, p. 63 
(1876) Argentina. 

C. sericeus Tasch. Ibid. l. c. Argentina. 

C. fulgidus sp. nov. South Patagonia. 


Cyanocryptus fulgidus sp. nov. 


Female. Length 11 mm., ovipositor 6 mm._ Brilliant metal- 
lic blue with violaceous reflections, the latter most noticeable 
on the head, upper surface of thorax and on the first three seg- 
ments of abdomen; antenne black, without annulus; hind femora 
and tibize bright ferruginous; front femora beneath and their 
tibiee entirely ferruginous; middle tibie dull ferruginous; all 
tarsi black, the trochanters and the four anterior femora with the 
metallic reflections much less prenounced than on the body. 
Wings deeply infuscated, but not black. Head seen from above 
strongly emarginate both on the front and the occiput, the paired 
ocelli widely separated, farther from one another than from the 
eye margin. Face strongly convex medially, with a sharp de- 
pression on each side next to the eye below the insertion of the an- 
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tenna, face rather finely and closely striato-punctate medially, 
more sparsely and coarsely punctate laterally; clypeus strongly 
convex, with a few large punctures; front reticulate medially to 
the ocelli, on the sides smooth and almost impunctate as are also 
the back of head and cheeks. Malar space one-third as long as the 
eye, not grooved, but with finely sculptured band from the eye to 
the mandible. Antennz 50-jointed, slender and tapering, not 
distinctly thickened medially; first, second and third flagellar 
joints gradually shorter, the third three times as long as thick and 
as long as the two following together; following all distinctly 
wider than long. Mesonotum polished, with a few scattered 
punctures on the anterior half, those on the median lobe closer 
together and elongated to form a semi-striate sculpture; parap- 
sidal furrows strong on anterior half, entirely absent behind. 
Scutellum strongly convex, with a deep impression at base that is 
bounded by high lateral carinz and bears a series of square foveze 
at its bottom. Propodeum coarsely irregularly rugose-reticulate, 
with large flattened teeth at the posterior angles; anterior trans- 
verse carina very weak, but complete; posterior slope deeply con- 
cave, the concavity extending above the lateral spines; viewed 
from the side the declivity is almost as long as the dorsal surface 
and nearly perpendicular. Propleurz almost smooth at top, else- 
where coarsely more or less horizontally wrinkled; mesopleura 
with a shining callosity at its upper posterior angle and a series of 
oblique wrinkles along the posterior edge, elsewhere irregularly 
rugose-reticulate, as are also the metapleure.and sides of the pro- 
podeum. Abdomen entirely smooth, impunctate and without 
trace of aciculations or other fine sculpture. Petiole sharply 
bent, strongly expanded at tip, with a complete carina passing 
through the spiracles and a large crescentic impression above each 
spiracle. Second segment with a curved impressed line on each 
side below the spiracle and a less distinct one passing through the 
spiracle. ‘Tarsi and middle tibie strongly spinulose. Areolet 
large, its sides weakly convergent above; radial cell short and nar- 
row; submedian cell barely shorter than the median; disco- 
cubital vein simple; cubital vein entirely wanting beyond the 
areolet, transverse, median vein in hind wing broken near lower 


third. * 
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Type: South Patagonia, B. Brown; in the American Mu- 
seum of Natural History. 
The following key will serve to separate the species of this 


group: 

fo Maen annulate with white .<.000 0. po ek Q 
pmtennse Hotahhulste. 0). 0255 eek. fulgidus sp. nov. 

mertees enumery Black re i metallicus Cam. 
Legs partly ferruginous or rufous...............0.0....6-: 3 

3. Abdomen minutely transversely aciculate.................. 4 


Abdomen polished, without any sculpture. .chalybeus Tasch. 
4. “Thorax rugulose-granulate, mesonotum and _— scutellum 


MMBC UM ORE Set SG ate er eee OS wa kinbergt Holm. 
“Mesonotum densely, somewhat longitudinally, striate punc- 
LES ges TS sch Meigs paste BPP oe iis ey ea ae sericeus Tasch. 


NOTE ON THE ADULT HABITS OF SOME HYMEN- 
OPTEROUS EGG-PARASITES OF ORTHOPTERA 
AND MANTOIDEA. 


By CuHaries T. Brues, 
Bussey Institution, Harvard University. 


In a recent number of the Bulletin de la Société Entomologique 
de France! Dr. Et. Rabaud has called attention to an omission in a 
recent paper of my own,” in which I failed to cite some observations 
of similar nature by French naturalists. In this paper I described 
an Indian Scelionid which attaches itself to the body of a locust 
and suggested that it probably had adopted this method of finding 
the eggs of locusts, upon which members of allied genera are known 
to be parasitic. 

As Dr. Rabaud has assumed a rather critical attitude, I think it 
worth while to review the matter briefly. In the first place I must 
admit that I was unfamiliar with the observations of Xambeu at 
the time of writing my previous note, although they were soon 
afterward called to my attention by Mr. Nathan Banks who cited 
them some years ago. In the same paper, Banks gives another 

11917, No. 10, p. 178, May 1917. 
2 Adult Hymenopterous Parasites Attached to the Body of their Host. Proc. Nat. Acad. 


Sci., Vol. 3, pp. 136-140, Feb. 1917. 
3 Entom. News, Vol. 22, p. 195, 1911. 
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reference! that was missed by both Dr. Rabaud and myself, in 
which a locust (Dichromorpha viridis) was found by W. V. Warner 
bearing adults of a species of Scelio. 

Rabaud unfortunately refers to the Lepidoscelio which I de- 
scribed (loc. cit.) as a Chalcidid. It is a member of the Scelionide, 
belonging to the Serphoidea (Proctotrypoidea), an entirely different 
group of Hymenoptera, although the work of Xambeu, Giard, 
and Bordage is correctly stated as relating to Chalcidids. This 


BPS 
; 
: 


Fig. 1. Lepidoscelio vialriz Brues. 


phenomenon of phoresy thus appears in members of both the. 
Chalcidoidea and Serphoidea. Rabaud is also wrong in thinking 
that I put forth as new either the fact that adult Scelionids attach 
themselves to Orthoptera, or the hypothesis that they locate the 
eggs of the host in this way. On page 137 of my paper I have 
quoted both the fact and the hypothesis as previously published 
by Ashmead in 1893: the text is absolutely clear on this point. 

As the tiny species which has caused so much discussion has not 
before been figured I take this opportunity to add a drawing of it 
kindly made by Mrs. Brues. 


1 Proc. Ent. Soc. Washington, Vol. 5, pp. 308-309. 
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EXCHANGE COLUMN. 


Notices not to exceed four lines in length concerning exchanges desired of speci- 
mens or entomological literature will be inserted free for subscribers, to be run as 
long as may be deemed advisable by the editors. 


Offered for cash, but exchange preferred. Fitch and early Illinois reports; 
Insect Life; Harris’s Insect; many others.—J. E. Hallinen, Cooperton, Okla. 

Histeride. North American Histeride identified or unidentified, desired in 
exchange for beetles of other families. F. G. Carnochan, Bussey Institution, 
Forest Hills, Massachusetts. 

Hemiptera-Heteroptera. I desire specimens of this group from all regions, 
especially New England. I will give in exchange species of this and other orders 
(except Lepidoptera), and will identify New England material. Correspondence 
desired.—H. M. Parshley, Smith College, Northampton, Mass. 

Wanted: Psyche, Vol. IX, No. 300 (April, 1901). Address, giving price, Libra- 
rian, Stanford University, Cal. 

Sarcophagide from all parts of the world bought or exchanged according to 
arrangement. North American material determined.—R. R. Parker, State Board 
of Entomology, Bozeman, Mont. 

Wanted: Insects of any order from ant nests, with specimens of the host ants, 
from any part of the world; also Cremastochiline of the world. Will give cash 
or Coleoptera, Hymenoptera and Diptera from the United States—Wm. M. Mann, 
Bussey Institution, Forest Hills, Boston, Mass. 


Want to correspond with collectors of Noctinde in Northern Massachusetts. ~ 


Subject to supply will pay any reasonable price for good specimens Catocola 
Sappho.—Howard L. Clark, P. O. Box 1142, Providence, R. I. 

Wanted: Old Series Entom., Bu!. 1, 2, 3, 33; Technical Series 4, 6,7; Insect Life, 
vol. 4-6; Jour. Applied Microscopy I, N. Y. State Entom. Rep. 3, 4; Fitch Rep. 
7, 8, 13.—Philip Dowell, Port Richmond, N. Y. 

Wanted: Insects of the family Embiidze (Scoptera). I would give insects of 
any order except Lepidoptera. I would like to correspond with persons interested 
in this family —Raoul M. May, 2202 W. 10th St., Los Angeles, California. 

Wanted: To exchange, or purchase for cash, specimens of the Genus Apante- 
sis from any locality. Also to purchase rare Catocale.—Samuel E. Cassino, 
Salem, Mass. 

Wanted: 19th Illinois Entomological Report; Coleoptera of Southern California» 
by H. C. Fall; Notes on Lachnosterna of Temperate North America, by J. B. 
Smith; Complete Works of Thos. Say, Le Conte edition—J. 5. Wade, U. Ss. 
Bureau of Entomology, Washington, D. C. 


_ Ward’s Natural Science Establishment 
84-102 College Ave., Rochester, N. Y. 


Best equipped establishment in the United States for furnishing Entomo- 
logical Supplies and Specimens 


Special attention is called to our 


American Ent. Insect Pins. 

Hand made Schmitt and other Insect boxes. 

Cabinets and Exhibition Cases of the finest workmanship. 

Life Histories of Insects of Economic Importance, in Riker Mounts, 
Pasteboard and Wooden Exhibition Cases, and Preparations in Alcohol. 

Type, Mimicry and Protective coloration collections. 

Collections of Household, Garden, Orchard, Forest, and Shade tree pests. 


Fine specimens representing Sexual and Seasonal Dimorphism, and 
warning colors. 


Our stock of Exotic Insects is unsurpassed, shipments from our collectors 
abroad arriving nearly every week. ; 


The following lists are sent free on application: 


116. Biological material for dissection. 

125. Life histories of economic insects. 

128. List of living pupae. 

129. Exotic Lepidoptera. 

130. North American Lepidoptera. 

131. Exotic Coleoptera. 

132. North American Coleoptera. 

143. Type, Mimicry, etc., collections. \ 
145. List of Pest collections. 

147. List of Butterflies for trays and decorative work. 
C-30. Catalogue of Entomological supplies. 


Amer. Ent. Co. price list of Lepidoptera. 80 pages.. Price 25c. Free 
to our customers. 


New illustrated catalogue of Insects in preparation. Will be ready for dis- 
tribution in about two months. 


Ward’s Natural Science Establishment 
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Tipeurus docophoroides, 112. 

Tipeurus habreus, 105. 

Tipeurus introductus, 115. 

Lipeurus lineatus, 114. 

Lipeurus macgragori, 106. 

Lipeurus mississippiensis, 107. 

Tipeurus picturatus, 106. 

Tipeurus snodgrassi, 108, 115, 

Lipeurus squalidus, 111. 

Lipeurus stramineus, 108. 

Tipeurus temporalis, 111. 

Lipeurus texanus, 109. 

Lipeurus toxoceros, 105. 

Tipeurus variabilis, 114, 

Lydella nigripes, 141. 

Lygeeide, synoptis key of genera, 128. 
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Mallophaga, new North American, 105. 
Marriage flights of ants, 177. 
Masicera celer, 138. 

Megorismus lasioptere, 97. 
Megorismus poloni, 97. 
Melanorhopola clavata, 17, 159. 
Melanorphopala duryi, 17, 19, 159., 
Melanorhopala infuscata, 19. 
Melanorhopala slossoni, 24. 
Melanorhopala, key to species, 18. 
Melanorhopola lurida, 18, 160. 
Melanorhopola uniformis, 18, 160. 
Mesovelia mulsanti, life-history of,'73. 
Miscogaster abnormicola, 96. 
Miscogaster biguttata, 97. 
Miscogaster flora, 96. 

Meellerius versicolor, 179. 

Monogyny, 180. 

Monomorium pharaonis, 26. 
Monomorium salomonis, 173. 
Mosquitoes of America (review), 161. 
Mymar cincinnati, 99. 

Mymar tyndalli, 100. 

Mymar venustum, 99. 

Myrmecocystus, habits, 180. 
Myrmica cerasi, 26. 

Myrmica molesta, 26. 

Nectarosiphum rubicola, 84. 
Neomphaloides cincinnatus, 92. 
Neomymar, 100. 

New England Odonata, 45. 

Nose-fly, distribution in U. 8., 182. 
Odonata of New England, 45. 
Olivier, copy of manuscript by, 87. 
Orsillacis, 129. 

Oviposition in parasitic Hymenoptera, 


Pachyneuron, North American species 
of, 88. 

Pachyneuron albutius, 88. 

Pachyneuron allograpte, 89. 

Pachyneuron altiscuta, 89. 

Pachyneuron anthomyia, 89. 

Pachyneuron aphidivorum, 102. 

Pachyneuron californicum, 90. 

Pachyneuron hammari, 89. 

Pachyneuron maidaphids, 102. 

Pachyneuron micares, 102. 

Pachyneuron nigrocyaneum, 88. 

Pachyneuron siphonophore, 90. 

Pachyneuron syrphi, 88. 

Pachyneuron texanum, 90. 

Pachyneuron virginicum, 89, 90. 

Paleeocampa, 41. 

Pales pavida, 63. 

Parasitic Hymenoptera, habit of leaf- 
oviposition, 63. 

Parshley, corrections to paper by, 164. 
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Pelatachina pellucida, 57. 

Perilampus chrysope, oviposition of, 66. 

Perilampus hyalinus, oviposition of, 64. 

Phoresy in parasitic Hymenoptera, 196. 

Phthorimea operculella, parasite of, 92. 4 

Physatocheila, 17. fRRBKe Fee @ 

Physatocheila, key to) Nearctic species, 
155. 

Physatocheila major, 158. 

Physatocheila parshleyi, 156. 

Physatocheila plexa, 156. 

Physatocheila variegata, 156. 

Pilatea ruficornis, 138. 

Pilatea unicolor, 137. 

Pleometrosis in Myrmecocystus, 180. 

Pogonomyrmezx barbatus molefaciens, 178. 

Pogonomyrmex barbatus rugosus, 178. 

Pogonomyrmex imberbiculus, 178. 

Polynema bifasciatipenne var. varium, 
92. 

Polyxenes burmiticus, 40. 

Polygyny, 180. 

Prenolepis imparts, 179. 

Prodiscothyrea bryanti, 29. 

Propachyneuronia, 102. 

Propachyneuronia aphidivorum, 102. 

Propachyneuronia maidaphidis, 102. 

Propachyneuronia micans, 102. 

Propachyneuronia siphonophore, 102. 

Pseudiglyphomyia marilandica, 91. 

Pseudotachinomyia, 54. 

Pseudotachinomyia webberi, 54. 

Psilopteryx zimmert, 143. 

Psychodidee, fossil in amber, 40. 

Pterocomma smithiae, 30. 

Rearing insects, methods, 7, 

Rhipiphoride, fossil in amber, 40. 

Rubus parviflorus, aphids on, 85. 

Sciara, fossil in amber, 40. 

Sciasma frontalis, 56. 

Scleroderma tuberculatum, 44. 

Scleroderma luteicolle, 44. 

Scleroderma quadridentatum, 43. 

Snow-fly, habits of, 142. 

Trigona atomaria, 127. 

Trigona beccarii jombenensis, 123. 

Trigona bilineata, 127. 

Trigona bipunctata, 127. 

Trigona branneri, 125. 

Trigona clavipes, 126. 

Trigona curriei, 123. 

Trigona fericauda, 127. 

Trigona flaveola, 126. 

Trigona flavocincta, 127. 

Trigona frontalis, 126. 

Trigona goeldiana, 127. 

Trigona lineata, 126. 

Trigona magrettii, 123. 


Trigona mediorufa, 124, 125. 
Trigona mellea, 124. 

Trigona mellicolor, 124. 
Trigona mirandula, 122. 
Trigona molesta, 126. 
Trigona musarum, 123. 
Trigona nitidula, 126. 
Trigona opaca, 126. 

Trigona pachysoma, 125. 
Trigona pallida, 124. 

Trigona perangulata, 125. 
Trigona postica, 125. 

Trigona remota, 126. 

Trigona salvataris, 124, 125. 
Trigona tataira, 124. 

Trigona tataira friesiella, 124. 
Trigona zonata, 123. 

Social parasitism of Lasius, 167. 


Sodium flouride as insecticide, 187. 


Solenopsis debilis, 26. 
Solenopsis fugax, 26. 
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Solenopsis molesta, 27. 
Spathimeigenia nigriventris, 139. 
Stephanitis, 16. 

Tachinide, new species of, 137. 
Tapinoma erraticum, 173. 
Thermotropism in Chionea, 149. 
Thimbleberry, Aphids on, 85. 
Tingidee, North America, 13. 
Trichodectes scalaris, control, 187. 
Trichomyia, fossil in amber, 40. 
Trigonalys, fossil in amber, 40. 
Trydymus eneicornis, 98. 
Trydymus gargantua, 98. 
Trydymus poloni, 98. 

Trydymus robiniecola, 98. 
Wheeleriella santschii, 173. 
Winnertziola burmitica, 42. 
Zelus audaz, 15. 

Zelus socius, 15. 

Zygobothria nidicola, 63. 
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